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This is a revised version o f  the paper  presented at the  S ym p os iu m  on Vessel Traffic 
Services, Bremen, April 1981. A slighly condensed  version o f  this paper w as  also published 
in Vol. 35 (1), J a n u a ry  1982 o f  The Journa l o f  Navigation,  U .K. It is reproduced  here w ith  
kind permission o f  the organizers o f  the S y m po s ium  and the E d ito r  o f  the Journa l.
The opinions, conclusions and  recom m endations  expressed in this paper are those  of  
the au tho r ,  an d  should  not be taken as representing the v iew s or  policy o f  the M arine  
Division o f  the  U.K. D epar tm en t  o f  Trade.
IN T R O D U C T IO N
T his  p ap e r  is c o n c e rn e d  w ith  sh ip s ’ rou te ing  ; a n d  it w o u ld  be as well first to 
be  c lear  a b o u t  w h a t  w e m e an  by tha t  te rm .  T h e  I M C O '* * 1 defin ition  o f  a R o u te in g  
S ys tem  is :
“A n y  sy s tem  o f  one  o r  m o re  ro u te s  a n d / o r  ro u te in g  m e asu res  a im e d  at 
r educ ing  the  risk o f  casua lties” [1]. 
a n d  o n e  m igh t  rea so n ab ly  e x p a n d  this to  “ reduc ing  the  risk o f  casualties ca u se d  by 
collisions o r  g r o u n d in g s ”. By this definition w e  a re  exc lud ing ,  for instance,  w e a th e r  
rou te ing  w h ic h  is, o f  course ,  an  im p o r ta n t  sub ject in its o w n  right.  In the  co n te x t  
o f  sh ip s’ rou te ing  as I h ave  defined it, I p ro p o se  to  give a  b r ie f  h istorical rev ie w  o f  
h o w  rou te ing  a t  sea  has deve loped , particu larly  in th e  last th ir ty  years ,  th e n  to 
c o v e r  the  m e th o d o lo g y  o f  sh ip ’s rou te ing  a n d  the  v a r io u s  c r iter ia  cu r ren t ly  u se d  in 
p lanning  ro u te in g  sys tem s ,  a n d  finally to  co n s id er  h o w  s u c h  sys tem s can  bes t  be 
p rese n ted  to the  m ariner .
(*) D epar tm en t  o f  T rade , M arine  Division, Sunley House, 90 High H olborn ,  L on do n  
W C 1V  6LP, U.K.
(**) E d ito r’s note : N o w  IM O (In ternational M aritime Organization) since M ay  1982.
H I S T O R I C A L
Before discussing the present state o f  ships’ routeing, it might be as well to 
have a brief look at its history, to see how we have reached the present position. 
For an excellent historical survey, I would refer you to B e a t t i e ’s  paper on routeing 
at s e a [2]. Here I will only mention a few salient points.
The first recorded routeing measure to be introduced was the system of 
one-way steam lanes for the separation o f  trans-Atlantic traffic, proposed by 
Lt. M a u r y  of the U.S. Navy following a disastrous collision in the last century. The 
resulting N orth  Atlantic Track Agreement o f  1898 between shipping companies 
was still extant in 1960, when reference was made to it in the Safety of Life at Sea 
Convention o f  that year.
W hen we come to near-shore routeing the pioneers were again our trans- 
Atlantic cousins, w ho introduced one-way routes to be followed by shipping in the 
Great Lakes in 1911 and subsequent years, this again following a number of  
collisions.
But the most prophetic and percipient ideas about traffic separation appeared 
much earlier, in a paper published anonymously in the Nautical M agazine  in 
1857 [3]. The au th o r’s theme was that coastal lighthouses were essentially danger 
marks, but their presence tended to encourage ships to close the dangers they 
marked and thus to run the risk of  stranding. He therefore proposed one-way 
routes through the English Channel and the Irish Sea (Fig. 1) with marking along 
the separation zone by floating lighthouses, what we would now call major floating
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aids. N o t on ly  did o u r  u n k n o w n  a u th o r  p u t  his f inger on  a p ro b lem  w hich  is still 
w ith  us today ,  th o u g h  in an accen tua ted  fo rm  because  o f  coasta l po llu tion  hazards ,  
b u t  he also p r o p o se d  a solu tion  which ,  to  those  o f  us w h o  have  recently  been  
c o n c e rn e d  w ith  rou te ing  in the English  C h a n n e l ,  has a re m a rk a b ly  familiar look 
a b o u t  it.
D isregard ing  w a r t im e  m easures ,  su c h  as the  N E M E D R I  rou tes  th r o u g h  
m ined  areas, m o d e rn  rou te ing  really dates  f ro m  the  early  nineteen-six ties,  w h e n  the  
N av iga t ion  Institu tes  o f  Britain, F rance  and  G e r m a n y  set up  a jo in t  W o rk in g  G r o u p  
on  traffic separa tion .  T h e  principal result o f  the ir  la b o u rs  w as  the  D o v e r  Strait 
traffic separa tion  sc h em e ,  join tly  subm itted  to  1MCO by the  British, F re n ch  a n d  
G e r m a n  G o v e r n m e n ts  a n d  im p lem en ted  in 1967. T h is  w a s  fo llow ed by var ious  
p roposa ls  for the  N o r th  Sea. Baltic and  e lsew here ,  cons iderab le  im pe tus  being given 
by th e  Torrey Canyon  disaster o f f  the  Scilly Isles in 1967.
T h e  1974 Safety  o f  Life at Sea C o n v e n t io n ,  w h ich  c a m e  into force last M a y ,  
w hile  recognizing IM C O  as the  only body  responsib le  for es tablishing o r  ad op t ing  
sh ip s ’ rou te ing  m e a su re s  on  an  in ternational level, goes on  to  say tha t  the  initiation 
o f  ac tion  regard ing  rou tes  is pr im arily  th e  responsibility  o f  the G o v e r n m e n ts  
co n c e rn ed .  T o d a y  the re  are  so m e  70 traffic separa tion  sch em e s  a n d  9 d e e p -w a te r  
rou tes  ad o p ted  w o r ld -w id e  by IM C O ; in addi tion ,  the re  are  at least 45 nat ional 
schem es w ith in  te rr ito ria l w aters ,  m ost  o f  w h ich  a re  f ra m ed  in a c c o rd a n c e  w ith  
I M C O ’s p rov is ions  even  th o u g h  not su b m it te d  fo r  a d o p t io n  by the  O rganization .  
Finally, and  m o st  im p o r ta n t ,  since the  com ing  in to  fo rce  in 1977 o f  the  1972 
In te rna t iona l  Collis ion R egula tions,  ships using IM C O -a d o p te d  traffic se para t ion  
schem es  m ust co m p ly  w ith  Rule 10 o f  the  R egula tions.
M E T H O D O L O G Y  O F  S H I P S ’ R O U T E I N G
In the fou r teen  years  since the first m a jo r  traffic se p a ra t io n  sch em e s  w e re  
adop ted  by IM C O , th e  O rganization  has ta k en  the  lead in deve lop ing  m e th o d s  to  be 
used in sh ip s ’ rou te ing  a n d  th e  p lanning  a n d  design cr iter ia  to  be fo llow ed. T h ese  
are n o w  set ou t  in th e  G en e ra l  P rovis ions for  S h ip s ’ R o u te in g  ad o p ted  by IM C O  in 
1977 [I]. A lth o u g h  th e re  is no  d o u b t  tha t  these  p rov is ions  a re  capab le  o f  im p r o v e ­
m e n t  a n d  re f inem ent,  and  th a t  there  are  a n u m b e r  o f  difficult p ro b lem s  w h ic h  are  
no t fully dealt w ith ,  I suggest tha t  on  the  w h o le  they  d o  p rov ide  a basically so u n d  
f ra m e w o rk  w ith in  w h ic h  n ew  routeing m e asu res  can  be  deve loped .
I d o n ’t in tend to  go th ro u g h  these p rov is ions  in detail today .  In s tead  I a m  
going to select par t icu la r  po in ts  w h ich  m eri t  fu r th e r  cons idera t ion ,  a n d  w h ich  h av e  
a  bearing on fu tu re  d eve lopm en ts .  I shall co n c e n t ra te  on  traffic separa tion  schem es ,  
w h ich  are  des igned  to reduce  collision risk. But w e sh o u ld  no t  fo rge t  th a t  the re  a re  
o th e r  rou te ing  m easu res ,  such  as d ee p -w a te r  rou tes  a n d  areas  to  be avo ided ,  w h ic h  
have  as the ir  main  a im  the  avo idance  o f  g ro u n d in g  o r  s t rand ing ,  and  w h ic h  a re  
thus particularly  re levan t to the  p reven t ion  o f  coastal pollu tion .
T R A F F IC  S E P A R A T I O N
The basic idea o f  separating  opposing  s tream s o f  traffic so as to  reduce 
collision risk is a simple one ,  and  in the  light o f  the  long-standing Rule  in the 
In te rna t iona l  Collision R egu la tions  w h ic h  requires ships to keep to the  s ta rboa rd  
side o f  a n a r r o w  c h a n n e l  o r  fa irw ay , the  principle is not new . It has  long  been 
apprec ia ted  tha t  n a r ro w  angle e n c o u n te rs  be tw een  ships o n  opposite  o r  nearly 
opposite  courses  p resen t the grea tes t  collision risk, and  the risk is clearly red u c ed  if 
the  opposing  traffic s t rea m s  are  separa ted .  T he  adop t ion  o f  such  a m easu re  
p re-supposes  th a t  the re  is a significant vo lum e o f  traffic, som eth ing  m o re  than 
2 0  ship m o v e m e n ts  p e r  day , and  th a t  the re  is a reasonab ly  welt defined axis o f  
traffic How a long  w h ic h  the  separa t ion  schem e can be  o r ien ta ted .  In o th e r  w ords ,  
a n d  this is im p o r ta n t ,  traffic separa tion  schem es w ere  not envisaged as  a m e an s  o f  
im posing  a n  entirely artificial p a t te rn  o f  traffic flow, bu t  ra ther  w ere  in tended  to 
give g rea ter  o r d e r  to  an  existing traffic situation.
Traffic  separa tion  schem es  lend them se lves  to use in straits. N orm ally  the re  is 
no  difficulty in p rov id ing  sufficient con v en t io n a l  navigational aids to enable ships to 
fix their  posit ions in the lanes ;  ne i ther  is there  a p rob lem  in defining the  mid-stra it  
axis o f  traffic f low. F u r th e rm o re ,  ta n k e r s  using such  a sys tem  will au tom atica lly  be 
kep t as far o f fsh o re  as the  geograph ica l  constra in ts  o f  the  strait a l low , thus 
minimizing coasta l pollu tion  hazards. T h e r e  rem ain  h o w e v e r  serious p rob lem s  in 
reg a rd  to cross ing  traffic,  w h ich  w e  will r e tu rn  to later.
T R A F F IC  S E P A R A T I O N  O F F  H E A D L A N D S
It is w h e n  w e  com e to shipping co n cen tra t io n s  o f f  head lands  or  landfall points  
th a t  w e  run  into substan tia l  difficulties in applying the  co ncep t  o f  traffic separation ,  
a n d  these difficulties a re  easier to  identify  than  to resolve. H eadland  traffic 
separa tion  sch em e s  pro life ra ted  fo llow ing  the Torrey Canyon  disaster n ea r  the  Scilly 
Isles in 1967, for  it has been  said th a t  casualties are  o u r  masters.  This rou te ing  
so lu t ion  bore  little rela tion  to  the im m ed ia te  causes o f  the  disaster, b u t  there  w as  an  
idea tha t  such schem es  w o u ld  no t o n ly  separate  opposing  traffic flows, bu t  w ou ld  
also  be effective in keeping  shipping at a safe distance offshore .  T he  schem es  w ere  
p laced  som e 5 to  15 miles o ffshore ,  so as to p reserve the  possibility o f  sh ips m aking  
a landfall a n d  to  enable  th e m  to fix th e ir  positions in the  traffic lanes, and  o f  course  
they  acco rded  pretty  well w ith  the  natura l pa t te rn  o f  traffic flow o f f  these 
headlands.
Typical o f  these head land  sch em e s  w as  that o f f  U shan t .  But then  c a m e  the 
Amoco Cadiz  d isaste r  in 1978, still f resh  in o u r  m em ories  (Fig. 2). T h e  cause , as w e 
k n o w ,  was a s teering  b r e a k d o w n  in heavy  w ea th e r  unco m fo r tab ly  close to an 
inhospitable lee sho re ,  u p o n  w h ich  the  ship w as  subsequen tly  driven ag ro u n d  and  
fo u n d e re d  causing  m assive  pollu tion  o f  th e  coast.  Im m edia te ly  p r io r  to  her  
b re a k d o w n ,  Amoco Cadi:  w as  using the  headland traffic separation  schem e o ff
"AMOCO CADIZ" March 1978
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U shan t .  T h e  ship w as  free to keep to se aw ard  o f  this  sc h em e p rov ided  that,  as 
required  by the In te rna t iona l  Collision R egulations,  she  avo ided  it by  as w ide a 
m argin  as possible and  indeed the British A dm ira l ty  Sailing Directions advise giving 
U sh a n t  Island a w ide b er th  -  at least tw en ty  miles is suggested  -  in v iew o f  the 
p reva lence o f  thick w e a th e r  and  o n sh o re  sets.
T he  im m edia te  ch anges  to the rou te ing  schem e w h ich  w ere  m ade after the 
accident,  and  a p p ro v e d  by IM C O  for im plem enta tion  in J a n u a ry  1979. aim ed to do  
ju s t  that,  obliging laden ta n k e rs  to keep a long d is tance offshore .  U nfo r tuna te ly  
there  is little d o u b t  tha t  while  this new  schem e reduced  the dangers  o f  tankers  
s trand ing , it also to so m e ex ten t  increased the  risk o f  collision, as I shall explain. 
This is the real difficulty w ith  rou te ing  o f f  head lands ;  h o w  can a p ro p e r  balance be 
struck  be tw e en  the need  to avoid  collisions and  the equally  pressing need to  preven t 
strandings?  It is difficult to ach ieve such  a balance in the  im m edia te  a f te rm ath  o f  a 
d isaster on  the  scale o f  the Amoco Cadiz  w h e re  public  op in ion  has been a roused  
and  political p ressures  for im m edia te  action  are  s trong.
I th ink  tha t here I shou ld  enlarge a little on  the ch ie f  p rob lem s w hich  the  new  
routeing  a r r a n g e m e n t  has given rise to, particularly  as they have a general 
relevance to the  design o f  traffic separa tion  schem es. F irs t is the difficulty o f  fixing 
a sh ip ’s posit ion w ith in  the traffic lanes o f  the s c h em e  and  their approaches ,  
b ro u g h t  ab o u t  by m ov ing  the  schem e offshore  to the abso lu te  limit o f  range o f  the 
land-based  navigational aids (Fig. 3). U sh an t  is a landfall a re a ;  hence the  c o n c e n t ra ­
tion o f  traffic and  the  co n seq u e n t  need to  separa te  the  traffic flow into one-w ay  
lanes. But if w e  m ake  it difficult for ships to ob ta in  an  accura te  landfall fix. it 
follows th a t  w e  can have  little confidence  tha t they  will be able to  keep w ith in  the 
approp r ia te  o n e -w a y  traffic lanes. It seem s at least a possibility tha t this c i rcum s­
tance may have  had som e bearing  on the collision be tw e en  the Gino and  Team
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Castor  w h ich  o cc u r re d  in April 1979 in the s o u th e rn  ap p ro a ch es  to the revised 
schem e.
T h e  second  d ra w b a c k  to the post-A moco Cadiz  a r r a n g e m e n t  is tha t it leads to 
an  increase in the e n c o u n te r  an d  crossing s ituations w h ich  will a lw ays  be associated 
w ith  an  area  o f  conve rg ing  and  diverging traffic such  as w e have in the western  
a p p ro a c h e s  to the C h anne l .  As w e can see (Fig. 4) this results f rom  the requ irem ent 
tha t all in w a rd -b o u n d  laden tankers  m us t  keep to  se aw ard  o f  the new  sc h em e ; they 
are th u s  placed in the position o f  hav ing  to c ross  the m ain  so u th -w es t-b o u n d  traffic 
flow at som e stage befo re  en ter ing  the C h a n n e l  p roper .  A lthough  the n u m b e r  o f  
ships so affected is not very  large, and  there  is plenty  o f  sea-room , w e are aw are  
o f  som e potentially  h az a rd o u s  en c o u n te rs  having o cc u r re d  in the  area  to the west 
o f  the n ew  C asque ts  traffic separation  scheme.
As I said, there  are  no  easy an sw ers  to traffic separa tion  o f f  headlands. Such 
schem es are designed for use by all ships, not ju s t  by tankers .  As w e have seen, if 
we direct tankers  to use special o ffshore  lanes o r  to pass to se aw ard  o f  the schem e, 
w e will usually cause  an increase in head-on o r  n a r ro w  angle encoun te rs ,  exactly 
the situation  w hich  traffic separa tion  is designed to minimize. If  h o w ev e r  we 
require  all ships to keep a long w ay  to se aw ard ,  this m ay increase the navigational 
h azards  for small vessels.
As regards  m ark ing ,  if, for w h a te v e r  reason  -  w h e th e r  to keep tankers  well 
o f fshore  o r  to rou te  shipping clear o f  inshore  fishing g ro u n d s  -  it is decided to 
m o v e  a traffic separation  sch em e appreciab ly  fu r th e r  o ffshore  than  w ou ld  normally  
be cons idered  a safe distance, then  adequate  m ajo r  floating aids m ust  be laid
offshore  to a u g m e n t  o r  substitu te  for th e  coasta l aids. Incidentally ,  e lec tron ic  
position fixing sys tem s, satellite nav iga to r  a n d  th e  like, ca n n o t  be  co n s id e red  as 
acceptab le  subs t i tu tes  for con v en t io n a l  fixing so long as  th e re  are not in te rnational 
carriage  req u irem en ts  for  the  associa ted  receivers,  and  even  shou ld  carriage 
req u irem en ts  be adop ted ,  the re  will still need  to  be a b ac k -u p  from  co n v e n tio n a l  
aids in case o f  sy s tem  failures. M e an w h ile ,  it m u s t  a lw a y s  be possible for a ship 
using an  IM C O -a d o p te d  traffic separa tion  sch em e to fix its posit ion  w ith in  the 
traffic lanes o r  the ir  a p p ro a c h e s  by day and  night using rada r ,  D / F  o r  visual m eans.
T h e  applica tion  o f  this principle is n o w  illustrated in IM C O 's  recen t adop t ion  
o f  a revised traffic separa tion  sc h em e  o f f  U s h a n t  w h ic h ,  at  the  sam e t im e as 
revert ing  to a tw o  lane sy s tem  -  i.e. do ing aw ay  w ith  the  special ta n k e r  lane -  
also requires  the  es tab l ishm en t o f  several m a jo r  floating  aids and  a fixed p la tfo rm  
w ith  po w erfu l  light to m a rk  the  o ffshore  separa tion  schem e.  B ecause o f  these 
e labora te  an d  costly  m a rk in g  req u irem en ts  set by IM C O , this  m odif ied  schem e 
ca n n o t  be im p lem en ted  befo re  1985 at the earliest.
Traffic separa t ion  in straits and  n a r ro w  w a te rs  b r ings  its o w n  p ro b lem s,  as I 
hope  to  show . But first 1 shou ld  like to deal w ith  a few genera l  cons iderat ions ,  
s tarting w ith  separa tion  zones and  the ir  o p t im u m  w id ths .  I shall be illustrating these 
w ith  exam ples  f ro m  the  Eng lish  C h a n n e l  an d  D o v er  Stra it ,  firstly because  it is an 
area w ith  w h ic h  I a m  familiar, and  second ly  because  all the  p ro b le m s  w e  are  to
T R A F F IC  S E P A R A T I O N  IN S T R A I T S
Start Point
DAILY TRAFFIC FLOW 
West of Casquets Traffic Separation Scheme 
1979 Anglo- French Survey
cons ider  exist th e re  to a  g rea te r  o r  lesser degree  and  are  accen tua ted  by rea so n  o f  
this being o n e  o f  the  busiest  straits in the  w orld .
IM C O  has laid d o w n  th a t  the “ex ten t  o f  a traffic separa tion  schem e sh o u ld  be 
limited to w h a t  is essential in the  in te rests  o f  safe n av ig a t io n ” [1]. In o th e r  w o rd s ,  
the  o n e -w a y  lanes sh o u ld  be  no  longe r  o r  w ider  th a n  is absolute ly  necessary  on  
safety g r o u n d s ;  it fo llow s th a t  very  long, co n t in u o u s  traffic separation  schem es  
sh o u ld  be  avo ided . In m y  v iew  this is r ig h t ;  m e rc h a n t  sh ips  are not the  on ly  users  
o f  the  seas. W e  m u s t  also cons ider  the  fishing an d  yach ting  fra ternities; those  
c o n c e rn e d  w ith  the sea rch  for and  r ec o v e ry  o f  h y d ro c a rb o n s  and  m arine  ag g re g a ­
tes, a n d  o the r  activities su c h  as cable laying. T h e  p resence  o f  traffic separa t ion  
sch em e s ,  to  w h ic h  R u le  10 o f  th e  In terna t ional  Collision R egula tions applies, 
im poses  severe  res tra in ts  o n  the  activities o f  these o th e r  use rs  o f  the se as .
H o w e v e r ,  w ith  d isc o n tin u o u s  s c h em e s  there  is a p rob lem  in m ain ta in ing  
se p a ra t io n  o f  the  traffic f low s b e tw e en  them . This is graphically  illustrated by 
C a p ta in  C o c k c ro f t  (Figs. 5 an d  6 ), to  w h o m  I a m  indeb ted  for his ana lyses  o f  
collis ions in the  E ng lish  C h a n n e l  be fo re  and  after  the  in troduc tion  o f  traffic 
separa t ion .  As can  be seen, collisions b e tw e e n  ships o n  oppos ing  courses  have been  
g rea tly  reduced ,  b u t  those  tha t  still o cc u r  tend to do  so  b e tw e en  the  individual 
traffic se p a ra t io n  schem es.
T h u s  a n y th in g  w e  c a n  do to  red u c e  these o ccu rrences ,  sho r t  o f  hav ing  
c o n t in u o u s  traffic  lanes, sh o u ld  be done .  A n d  o ne  m e asu re  w h ic h  suggests itself is 
to  e n s u re  th a t  the  separa t ion  zones are  as w ide as rea sonab ly  possible a t  the  
e n t ra n c e s  and  exits to  se p a ra t io n  sc h e m e s  them se lves ,  in the  hope tha t  sh ips will 
te n d  to  m a in ta in  th is  se p a ra t io n  while  p roceed ing  b e tw e e n  the  schem es.  In d ee d  it 
cou ld  be a rg u e d  th a t  w ide  separa tion  zones are  m o re  necessary  in these c i rc u m s ­
tances  th a n  w ide  traffic lanes.
A n o th e r  w a y  to  e n c o u ra g e  traffic separa tion  in these  gaps b e tw e en  separa tion  
s c h em e s  is to  r e c o m m e n d  direc tions o f  traffic flow b e tw e e n  them , w ith  ap p ro p r ia te  
sy m b o ls  o f  p ecked -ou tl ine  a r r o w s  o n  th e  charts .  As an  illustration, I M C O ’S recen t 
a d o p t io n  o f  a rev ised  rou te ing  sy s tem  for the  English  C h a n n e l  and  D o v er  S tra it  
uses th is  t r e a tm e n t  for  the  a re a  b e tw e e n  the  C a sq u e ts  an d  D o v er  S tra it traffic 
se p a ra t io n  sc h em e s  (Fig. 7). I t  will b e  seen  tha t ,  additionally , th ree  large b u o y s  are 
laid a long  the  cen tre- line ,  ea c h  being p ro tec ted  by a c i rcu la r  “area to  be a v o id e d ” .
It w o u ld  se em  a p p ro p r ia te  here to  say  a w o rd  a b o u t  ce n tre  line m ark ing  o f  
rou tes .  T h e re  a re  those  w h o  assert th a t  sh ips will be d r a w n  to the  buoys  as m o th s  
to a cand le ,  a n d  th u s  the re  will be an  accen tu a ted  d an g e r  o f  n ea r -h e ad -o n  
e n c o u n te rs  an d  collisions. T h e  critics will cite p rev io u s  unsa tisfac tory  ex pe r ience  
w ith  th e  old N E M E D R I  ro u tes  th r o u g h  m ined  areas ,  w h ic h  w ere  usually  b u o y e d  
a long th e ir  ce n tre  lines. I believe tha t  the  critics are r igh t in cases w h e re  the re  is a 
v e ry  n a r r o w  se p ara t io n  zone  o r  a single separa t ion  line, an d  in such  cases I suggest 
th a t  ce n tre  line b u o y a g e  sh o u ld  be s u p p le m e n te d  b y  o th e r  m easu res  to k eep  the  
o p p o s in g  traffic s t re a m s  se p a ra te d ;  th is  cou ld  be  e ither  by  separa tion  zones  o r  by 
m a k in g  use o f  “a reas  to  be  a v o id e d ’’ a r o u n d  th e  buoys .  In any  case, buoys  usçd a long 
the  ce n tre  line sh o u ld  be  la rge and  p ro m in e n t .
W h e r e  g eo g raph ica l  co n s tra in ts  a re  such  th a t  th e re  is no  room  for  separation  
zones o n  the  c e n tre  line, th e n  it w o u ld  be advisable to m a rk  the ou te r  limits o f  the 
traffic  lanes in add i t ion  to, o r  even  in p re fe rence  to , the  cen tre  line. This  is well
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d em o n s tra te d  by the  situation  n ea r  Sandettie Bank at the en t ra n ce  to the 
D e e p -W a te r  R ou te  (Fig. 8 ) w here ,  in addition  to F.l buoy  on  the  cen tre  line, w e 
have  the S ou th  Falls and  the  S ande t t ie  buoys  and  light vessel m ark ing  the o u te r  
lane limits.
I N S H O R E  T R A F F IC  Z O N E S
In the areas b e tw e en  the la n d w a r d  bo u n d a r ie s  o f  a traffic separa tion  schem e 
and  the coast,  traffic m ay p ro ceed  in an y  direction unless the re  is an  In sh o re  Traffic  
Z one .  T he  only  rule w h ich  applies to  Inshore  Traffic  Zones ,  apar t  f ro m  any  
national regula tions,  is Rule  10(d) o f  the in te rna tiona l  Collision R egu la tions;  this 
says tha t  In sh o re  T raffic  Z o n e s  d es igna ted  as such  by IM CO  shall not normally  be 
used by through traffic  w h ich  can safely  use the  a p p ro p r ia te  traffic lane in the  
ad jacen t  Traffic  S epara t ion  S chem e.  C learly  the application  o f  this Rule  d ep e n d s  
greatly  on  the in te rp re ta t ion  p laced o n  the  w o rd s  em phasized .
T he  p ro b lem s affecting safety w h ic h  arise a re  tw o-fo ld .  Firstly, coastal s tates 
are  naturally  u n h a p p y  to  see large sh ips ,  particularly  laden tankers ,  sailing close to  
the ir  shores  ra the r  th a n  using the m id -channe l  traffic lanes p rov ided .  But w hile  it 
is entirely rea sonab le  to expect  all sh ips  proceed ing  in the direction o f  the ad jacen t 
traffic lane to use it ra th e r  th a n  the  in sh o re  zone, the  r ight cou rse  o f  action for  a 
sh ip  p roceed ing  in the  opposite  d irec tion  is n o t  so clear. T ak e  a ship b o u n d  
u p -ch a n n e l  and  picking up a pilot at F o lk es to n e ;  she has the  op tion  o f  sailing up the 
n o r th -e a s t -b o u n d  lane an d  crossing the  s o u th -w e s t -b o u n d  lane to reach  F o lkes tone
-  by no m ean s  a s im ple m anoeuvre  fo r  a large ta n k e r ,  particularly  in p o o r  visibility 
(Fig. 9). But as she is no t  a th ro u g h  ship ,  she is also free to p roceed  to  F o lkes tone  
via the inshore  zone .  N o w  cons ider  a sh ip  en - ro u te  to  the  T h am es ,  bu t  n o t  taking 
her  pilot at F o lkestone.  U n d e r  the  n e w  IM C O  routeing  sy s tem  for the C h a n n e l  and  
D o v e r  Strait,  w h ich  exc ludes  the  T h a m e s  es tuary  f ro m  the  English In sho re  Traffic 
Z one ,  she will n o w  be a  th ro u g h  ship ,  a n d  shou ld  the re fo re  use the  main nor th -eas t  
b o u n d  traffic lane in the  D o v e r  S tra i t ;  she has no  a l ternat ive  to crossing the 
s o u th -w e s t -b o u n d  traffic  lane to rea ch  her destination . Indeed , if she has  sailed 
from  S o u th a m p to n ,  she will need to  m a k e  tw o  cross ings  o f  the sou th -w es t  traffic 
flow. S o m e  h av e  a rg u e d  th a t  this is an  unsafe  p ro c e d u re  w h e n  c o m p a re d  w ith  
sailing up th r o u g h  the  in sho re  zone. It will be u n d e rs to o d ,  the re fo re ,  how  crucial is 
the  in te rp re ta t ion  p laced on  " th ro u g h - tra f f ic"  and  “safely" in Rule 10 o f  the 
Collision Regula tions.
T h e  se cond  p ro b lem ,  w h ic h  is m o re  am en a b le  to  a sa tisfactory  solution, is that 
w h ic h  arises w h e n  ships are  p ro ce ed in g  in opposite  d irec tions close to the  b o u n d a ry  
be tw e en  the Traffic  S epara tion  S c h e m e  an d  the In sh o re  Traffic  Z o n es  (Fig. 10). I f  
d a n g e r  o f  collision is d e e m e d  to exis t ,  then  the Collision R egula tions require  an 
a l tera t ion  o f  cou rse  to s ta rb o a rd  so as to  pass por t-s ide  to  port-s ide. But this  could  
well result in the  ship  w h ic h  w as  in the  inshore zone  ( the g ive-w ay  ship) finding 
herse lf  sailing aga ins t  the  traffic f low  in the  ad jacen t lane. This sort o f  risk is 
ac ce n tu a ted  w h e n  ships in the  lane delibera te ly  c ross  into the inshore zone, w h ich  
is a regrettab ly  f re q u en t  o cc u r re n c e  in this area.
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D r .  L e w i s o n , in a n  u n p u b l i s h e d  n o t e ,  h a s  d r a w n  p a r t i c u l a r  a t t e n t i o n  to  t h i s  
d a n g e r ,  a n d  h a s  s u g g e s t e d  t h a t  in s u c h  c a s e s  a  s e p a r a t i o n  z o n e  a t  l e a s t  a  m ile  w i d e  
s h o u l d  b e  e s t a b l i s h e d  a lo n g  t h e  b o u n d a r y ,  e v e n  a t  t h e  e x p e n s e  o f  n a r r o w i n g  th e  
m i d - c h a n n e l  s e p a r a t i o n  z o n e .  E v e n  s o ,  g e o g r a p h i c a l  c o n s t r a i n t s  m a y  p r e v e n t  s u c h  
a  s o l u t i o n ,  in w h i c h  c a s e  b o u n d a r y  b u o y a g e  m a y  b e  a  h e lp ,  p a r t i c u l a r l y  in 
d i s c o u r a g i n g  s h i p s  in t h e  l a n e  f r o m  c r o s s i n g  i n to  t h e  I n s h o r e  T r a f f i c  Z o n e .
TRA FF IC  LA N ES
Often, particularly  in straits, the w id th  o f  traffic lanes is restricted by physical 
features in the a re a ;  the n a r ro w e r  parts  o f  the D o v er  S trait p rov ide  a p rim e 
exam ple .  If, h o w ev e r ,  there  is plenty o f  sea - room , and  accepting tha t traffic 
separation  schem es  shou ld  not take up m ore  space than  is strictly necessary  for the 
safety o f  navigation ,  are there  any  criteria w hich  can be used in arr iv ing  at the 
o p t im u m  lane w id th  ?
Clearly the  vo lum e o f  traffic is a relevant fac to r ;  a n d  so also m ust  be the 
degree o f  precision w ith  w h ich  it is possible to  fix the  ships ' position w ith in  the 
traffic lane. W ith  the latter po in t in mind, it w ou ld ,  for instance, seem  perfectly 
reasonable  w ith  headland  schem es to m ake  the se aw ard  lane w ider  than  the inshore  
lane, on  the basis tha t  fixing accuracy  will be higher c loser  to the land. A fu r th e r  
factor,  particularly  rela ted  to headland  schem es w hich  in c o rp o ra te  a dogleg, is that 
there  is little po in t in having very w ide lanes if ships are  going to hug  the  inside o f  
the bend  ra the r  th a n  spread  them selves across  the full w id th  o f  lane p rovided .
T here  is a n o th e r  and  m ost im p o r ta n t  point. By separa ting  traffic, w e have 
reduced  the incidence o f  head-on  en c o u n te rs ;  but w e have  also the reby  highlighted 
over tak ing  situations and  the collisions they can  give rise to . C u r t i s , in a p ap e r  on 
over tak ing  in fog [4], has pointed  ou t  the necessity o f  ensu r ing  w h e re  possible tha t 
traffic lanes are designed to acco m m o d a te  over tak ing . He suggests tha t  the  lane 
w id th  shou ld  be great enough  to allow for ships to  o v er tak e  each  o th e r  at a 
m in im u m  safe d is tance ;  this m in im um  distance m u s t  allow for unexpected  
m a n œ u v re s  by the  o v e r ta k en  ship -  due to crossing traffic o r  “ rogues"  in the 
lane -  and  also the slow response time o f  the  o v e r ta k in g  ship w h e n  in fog and  
relying on her  radar .  W h e re  lanes ca n n o t  be m ade  w ide e n o u g h  to com ply  w ith  
this cr iter ion , the  m ariner  shou ld  be w a rn e d  accord ing ly ,  and  by the sam e token  
lanes shou ld  pe rh a p s  also be w idened  w h ere  the  v o lu m e  o f  crossing traffic is high.
Finally, th o u g h t  has been given to the  possibilty o f  sub-d iv id ing  the  o n e -w a y  
lanes, so tha t  faster and  larger ships can be segregated  f ro m  the s low er  and  smaller 
ones. A research  project by the  D e p a r tm e n t  o f  M arit im e S tud ies  o f  the U niversity  
o f  W ales  Institute  o f  Science an d  T echno logy  postu la ted  a rou te ing  system  on these 
lines for the  English  C hanne l .  T h is  is an interesting co n c e p t  w h ic h  clearly merits 
fu r the r  s tudy , b u t  there  are  difficulties in p lanning  the lane sub-divis ions so tha t  the 
larger ships have  use o f  the  deeper  w ate r ,  and  the re  is p e rh a p s  a fallacy in 
a t tem pting  to  relate ships ' speed to ships ' size.
C R O S S I N G  TR AF FIC
T here  are a lm ost as m any sh ips  crossing the D o v er  Strait as are passing 
th r o u g h  it. A nd by Rule 10(c) o f  the  In ternational Collision Regula tions they  are 
requ ired  to  cross  the  traffic lanes as nearly  as possible a t  right angles. O u d e t  has 
m ade  som e per t inen t  c o m m e n ts  o n  the w ay in w h ich  this Rule shou ld  be 
applied  [5], the m ost  im p o r ta n t  o f  w h ich  I w ould  su m m arize  as :
a )  T he  in terp re ta t ion  placed on this  Rule should  no t be too  literal, bearing  in 
m ind  tha t  it c a n n o t  be cons idered  in isolation f rom  the  o the r  S teering and 
Sailing R.ules, arsd in p a r t icu la r  Rule 8 co ncern ing  action to avoid collision.
b ) Rule 10 (b) (iii) requires  tha t vessels should  join o r  leave a traffic lane at as 
n a r ro w  an angle to the genera l  d irection o f  traffic flow as possible. 
A l though  at first sight this m igh t  seem to be incom patib le  w ith  Rule 10(c), 
the tw o  princip les are in fact co m p lem en ta ry  ra the r  than  con trad ic to ry ,  
p rov ided  again tha t  the Rules are  no t in te rpre ted  in too  literal a w ay.
c) Traffic crossing a lane a lw a y s  has the op tion  o f  jo ining the lane in the 
direction  o f  traffic flow, a n d  transfe rr ing  ac ross  it as a n d  w hen  suitable 
gaps in the  flow o f  th ro u g h  traffic occur. This  al lows for the situation 
w h ere  th ro u g h  traffic is dense  and  gaps in the  traffic flow infrequent.
A pply ing  these  concep ts  to a sh ip  crossing a traffic lane, I w ou ld  suggest 
(Fig. 1 1) tha t  w hile track  A is in strict acco rd  with  Rule 10, track  B is also in accord  
w ith  the spirit o f  the  Rule an d  m ay be preferable w h e n  traffic in the  lane is heavy. 
But on  one  po in t  I m u st  d isagree w ith  OUDET ; I do  not think that track  C 
rep resen ts  a safe m a n œ u v r e  or  w ould  u n d e r  any c i rcum stances  be acceptable under  
the Rules.
T h e  undes irabili ty  o f  in te rp re ting  Rule 10(c) to o  literally is given force by 
B a r r a t t  [6] w h o  has d em o n s tra te d  tha t  the o p t im u m  crossing angle to keep the 
po ten tia l n u m b e r  o f  en c o u n te rs  to a m in im u m , th o u g h  clearly dependen t  on  the 
relative speeds o f  the  crossing ship a n d  the traffic in the  lane, is invariably less than  
a r ight-angle -  for exam ple ,  if the crossing vessel is p roceeding  at only half  the 
speed o f  the th ro u g h  traffic, the o p t im u m  crossing angle o n  this basis w ou ld  be in 
the  region o f  60° to the direction  o f  traffic flow in the  lane.
Quite  a p a r t  from  r a n d o m  crossings o f  traffic lanes, w e  also have to deal with 
crossing  s ituations w h ich  arise at traffic lane junc tions .  Often the geographica l 
cons tra in ts  are  such  tha t  the  rou te  ju n c t io n  ca n n o t  be designed to incorpora te  
righ t-angled  cross ings  a n d  th u s  avo id  po ten tia l n a r ro w -a n g le  encoun te rs .
A m e th o d  w h ich  is o f ten  used at lane ju n c t io n s  is the ro u n d ab o u t .  B ut 1 
believe tha t this t r e a tm e n t  has d ra w b a c k s ,  in that it tends  to im pose a traffic flow 
pat te rn  w h ich  does  no t sufficiently al low  for the  opera t ion  o f  Rule 15 o f  the 
Collision R egu la tions  in e n c o u n te r  s ituations. I feel tha t  a m ore  flexible ap p ro a c h  to 
this p ro b lem  is preferab le .  T h e re  is. for  instance, the  m e th o d  m u c h  used in the  U.S. 
o f  establishing P re c a u t io n a ry  A reas to  co v e r  the w a te rs  w h e re  encoun te rs  b e tw een  
ro u ted  traffic m igh t occur .  W ith in  a  P recau t ionary  A rea the re  a re  no  fixed 
d irec tions o f  traffic flow, a n d  thus the  cha r t  p resen ta t ion  m akes  it clear to the 
m a rin e r  tha t  only the  S teering and  Sailing Rules o th e r  th a n  Rule 10 are applicable.
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T h e  principle is well illustrated in the  separa tion  sc h em e  w ith in  San F rancisco  
h a rb o u r  (Fig. 12) -  b u t  it could be applied  to  o the r  s ituations, such  as for instance 
the  difficult ju n c t io n  b e tw e en  the traffic separa tion  sc h em e s  "at N o r th  H inder" ,  “at 
W e s t  H inder"  a n d  “ in the D o v er  S tra it"  w h ic h  lies n o r th -e a s tw a rd  o f  the  Sandet t ie  
Bank (Fig. 13).
P R E S E N T A T I O N  T O  T H E  M A R I N E R
By and  large, the  ships '  rou te ing  sys tem s w h ic h  are  a d o p te d  by IM C O  are 
outs ide pilotage w a te r s ;  a l though  pilotage services m ay  be available , their  use is not 
co m pu lso ry .  It is th e re fo re  essential th a t  these  sys tem s be p resen ted  to the  m arin er  
in nautical d o c u m e n ts  in a simple b u t  c o m p re h e n s iv e  w ay  ; this particularly  applies 
to  ex tensive  rou te ing  and  traffic m a n a g e m e n t  sys tem s  es tab lished  in busy  in te rn a ­
t ional w a te rw a y s  w h e re  navigational p ro b lem s ab o u n d .  A m o n g  the  particularly  
c o m p lex  areas  w h e re  co m p re h en s iv e  rou te ing  system s exist o r  are  p lanned  are the 
M alacca  and  S in g ap o re  Straits,  the  en t ra n ce s  to  the  Baltic and  the English  C h a n n e l  
an d  D o v er  Strait.
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H y d ro g ra p h ic  Offices, on  w h ich  responsibility for  in fo rm ing  the  m a r in e r  
devolves ,  have  on ly  recently  been  giving this sub jec t  the a t ten t ion  w h ic h  it 
deserves. T h e  difficulty is tha t  a l though  the  nau tica l c h a r t  can  sh o w  the c o n f ig u ra ­
tion  o f  the  rou te ing  system s, it c a n n o t  include the  related a n d  d iverse  regula tions  
and  reco m m en d a t io n s .  F o r  these the nav iga to r  m u s t  consu l t  a varie ty o f  ancillary 
publications such  as Sailing D irections and  Lists o f  Radio  Signals if he is to  get the  
w ho le  p ic ture. W h i le  these o th e r  publications can  n eve r  be d ispensed  w ith ,  th e re  is 
also, I th ink ,  a p lace  for special sh ip s’ routeing o r  passage p lann ing  gu ides  for  these 
particularly  difficult transit  routes.
In 1977, the  In te rn a t io n a l  C h a m b e r  o f  S h ipping  jo in tly  w ith  the Oil C o m p a ­
nies In te rna t iona l  M a r in e  F o ru m  p ro d u ce d  such a guide for use by  d e e p -d ra u g h t  
ships passing th ro u g h  the  M alacca  a n d  S ingapore  S tra its  [7]. This  p ioneer  e ffort  w as  
paralleled by the  D an ish  H yd ro g rap h ic  Office book le t  on  R ou te  “T "  [8], the  transit  
rou te  for  deep  d r a u g h t  ships en ter ing  the  Baltic. T h is  year ,  the  English  C h a n n e l  has 
received a t ten t ion ,  w ith  the publication  by the  U.K. H y d ro g ra p h ic  Office o f  a new  
Passage P lanning  C h a r t  for the  area ,  so good p rogress  is n o w  being made. Indeed ,  
the  In te rna t iona l H y d ro g rap h ic  O rganization  has n o w  established a W o rk in g  G ro u p  
on  Special R ou te ing  G uides  w h ich  is considering  the  co n te n t  and  fo rm a t  o f  such 
guides w ith  a v iew  to en c o u rag in g  som e s tandard ization .
C O N C L U S I O N
In this p ap e r  I have tried to indicate som e o f  the  fac tors  w h ich  need  to be 
a l low ed  for in the  design o f  ships ' rou te ing  system s, a n d  have  also h ighlighted  a few 
o f  the  m ain  p ro b lem s  w h ich  still need to be resolved. I w o u ld  su m m ar ize  these  as :
(a) T h e  difficulties o f  traffic separation  o f f  head lands ,  w ith  par t icu la r  re ference  
to the rou te ing  o f  laden tankers ,  the  p rev e n t io n  o f  coasta l po llu t ion  a n d  the 
p rovisions o f  ad e q u a te  navigational aids.
(b) T h e  p ro b lem s  associa ted w ith  crossing traffic,  including the  rou te ing  o f  
traffic at lane ju n c t io n s  and  in co n v e rg en ce  areas.
(c) T h e  c o r re c t  in te rp re ta t ion  o f  “th r o u g h  traff ic” in relation to  the use of  
des ignated  In sh o re  Traffic  Zones.
In a t tem p ting  to  resolve these difficulties, w e  will have  to  rev iew  the  op tions  
w h ich  are  o p e n  to  us, w h ich  include possible revis ions to R ule  10 o f  the 
In terna t iona l R egula tions for p reven ting  Collisions at Sea. But the  fact tha t  w e  still 
have p rob lem s  shou ld  no t  de t rac t  f rom  the u n d o u b te d  c o n tr ib u t io n  w h ic h  sh ip s’ 
routeing has m ade  to  safety at sea since its incep tion  on ly  fifteen years  ago.
R E F E R E N C E S
[1] IM C O  R e so lu t io n  A.378IX), G e n e r a l  P ro v is io n s  o n  S h ip s '  R o u te in g .  a d o p te d  14th 
N o v e m b e r  1977.
[2] B e a t t i e , J .H .  (1978) :  R o u te in g  a t  Sea ,  1857-1977, J o u r n a l  o f  N a v ig a t io n ,  Vol.  31 (2).
[3] C o t t e r , C .H .  (1 9 7 9 ) :  A n  E ar ly  T ra f f ic  S c h e m e  for the  E n g lish  C h a n n e l ,  J o u r n a l  o f  
N a v ig a t io n , Vol .  32 (2).
[4] C l  r t i s , R .G. (1980) :  P ro b a b i l i ty  o f  C lo se  O v e r ta k in g  in Fog ,  J o u r n a l  o f  N av iga t ion ,  
Vol.  33(3).
[5] O l d  e t , L. (1 9 7 9 ) :  F u tu r e  D e v e lo p m e n t s  in R o u te in g  a t  Sea,  J o u r n a l  o f  N a v ig a t io n ,  
V ol.  32 (1).
[ 6 ]  B a r r a t t , M .J.  (1973) : E n c o u n t e r  R a te s  in a M a r in e  T raff ic  S e p a ra t io n  Schem e,  J o u r n a l  
o f  N a v ig a t io n ,  Vol.  26 (4).
[7] I C S / O C I M F  (1 9 7 7 ) :  M a l a c c a / S i n g a p o r e  S tra i ts  -  G u id e  to P la n n ed  P assag es  for 
D r a u g h t  R e s t r ic ted  Sh ips .
[8] D a n ish  H y d r o g r a p h ic  Office  (1976):  R o u t e  "T "  -  17 M e t re  T ra n s i t  R o u te  S k eg en  to 
G ed se r .
